Background: Occupational exposure to biological materials is a serious risk to the health of workers in their workplaces, due to the possibility of transmitting pathogens such as Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), and Human Immunodeficiency Virus (HIV). The aim of this study was to analyze the accidents of exposure to biological material which resulted in contamination of Hepatitis B and C in the municipal health Belo Horizonte. Methods: Epidemiological study with cross-sectional design performed by querying the data on accidents at work involving exposure to biological materials and notification data of Viral Hepatitis in the Information System for Notifiable Diseases (SINAN) for the period of 2007 to June 2011, filed with the municipal government of Belo Horizonte. A descriptive analysis was performed using frequency distribution and percentages. Results: The 45 research records were arranged in professional categories, with 57.77% of incidents being ignored, followed by 24.44% nursing technicians, 6.66% nursing assistants, and 2.22% marketers, housekeeping, administrators, janitors, and builders. The average age was 39 years and 64.44% of the professionals were female. At the notification of the accident, 75.55% of professionals were not registered at CAT, and 92.85% of exposures occurred in the hospital; 64.29% in contact with blood; 35.71% of the causative agent was without needle lumen, 28.57% during administration of intravenous medication, and 57.14% from percutaneous exposure. In the distribution of occupation, 57.78% were contaminated with viral Hepatitis B and C. With vaccination regimens for Hepatitis B, 66.67% of the cases went to nursing assistants and 42.22% were "ignored". Conclusion: These data confirm the need for reorientation of working practices during daily activities of health workers and guidance for notification of occupational accidents involving biological material and viral Hepatitis B and C in order to improve the quality of the records.
Introduction
The industrial accident takes on a leading role in illness among workers, to be associated with dysfunction of varying severity, from small lesions with a quick remedy to serious accidents that cause temporary or permanent disability, and which may lead to the death of the worker [1] [2] . In this sense, occupational exposure to biological materials is a serious risk to the health of workers in their workplaces, due to the possibility of transmitting pathogens such as Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV).
Viral Hepatitis diseases are caused by different etiological agents, universal distribution, which have in common the hepatotropism. The causative virus of hepatitis determines a wide variety of clinical presentations, from asymptomatic carrier of acute or chronic hepatitis, cirrhosis, and even hepatocellular carcinoma (HCC). Hepatitis B is considered as one of the most common and serious infectious diseases due to the high morbidity and mortality [3] . HBV transmission can occur via parenteral (transfusion, before the institution of screening in blood banks, sharing of needles, syringes or other equipment containing infected blood, medical/dental procedures with contaminated blood without proper sterilization of instruments, performance of tattoos without implementation of biosafety regulations, conveying contaminated blood), sexual (in unprotected sex), vertical (especially during childbirth), and continuity solution (skin and mucous membranes), since the Hepatitis C Virus (HCV) is only transmitted efficiently through the blood [4] .
Acute Hepatitis C is usually asymptomatic, but it is estimated that 25% of cases may present with elevated transaminase levels up to 15 times of the normal limit [5] . According to [6] , about eighty-five percent of cases progress to a chronic form, with viremia and elevated transaminases, mostly asymptomatic and without signs of liver disease
It is estimated that under the risk of contracting Hepatitis B (HBV), the general population is 5%, while for the health workers, the seroprevalence of HBV is 2 to 4 times higher, and the annual incidence is 5% to 10 times higher than that in the general population. Most infected individuals concentrated in certain geographic areas, such as Southeast Asia and Central Africa. In Brazil, three patterns of endemicity were recognized, and this was attributed to the socio-economic and cultural characteristics of different regions of the country differences. The pattern of high endemicity is present in the Amazon, some places of the Espirito Santo and west of Santa Catarina; intermediate endemicity occurs in the Northeast and Midwest, and low endemicity in the regions South and Southeast [7] .
Exposure to biological material is linked to the possibility of contact in the workplace with blood and other body fluids, such as naso-pharyngeal secretions which secrete from skin lesions, cerebrospinal fluid, and mucosal splash which may be contaminated with various pathogens [8] . In this type of accident, professionals often experience feelings of frustration, fear of being slighted or excluded by colleagues and family, and fear of seroconversion [1] .
According to the CDC [9] , the risk of contamination by biological material in the presence of etiological agents for HBV is 6% to 30%, and HCV is from 0.5% to 2% respectively. This risk is proportional to the handling of sharp materials and fluids, with an average of 1.8% HCV infection following percutaneous occupational exposure, and can vary from 1% to 10%. In the case of HBV in patients with HBsAg positive, the estimated risk is presented between 6% and 30%, and may reach 40% when no prophylactic measure is adopted. The risk of acquiring HBV after percutaneous exposure can reach up to 62% of viral load in patients with HBeAg positive serology, which reflects a high rate of viral replication and a greater amount of circulating virus [10] .
The Hepatitis B Virus can remain stable on environmental surfaces, even maintaining its power of infectivity for up to seven days [8] . It is estimated that approximately 400 million individuals are infected with HBV in the world population [11] . And of these, 2 million have serologic evidence of Hepatitis B and about 170 million are chronically infected with HCV, with 3 to 4 million new infections occurring each year [12] .
It is estimated that the occurrence of accidents due to exposure to biological material can affect more than 3 million professionals in the health area, which increases the number of individuals infected with hepatitis each year by percutaneous occupational exposure [13] .
The monitoring and control of workplace accidents by exposure to biological material and contamination by Hepatitis-Hepatitis B and C, in the city of Belo Horizonte, are held by the Notifiable Diseases Information System (SINAN), through the "Record of Inquiry Work Accident with Exposure to Biological Material", and the Sheet Investigation Viral Hepatitis. The System for Notifiable Diseases (SINAN) was created by the Ministry of Health and deployed as SINAN WINDOWS from 1993 throughout the national network. However, the implantation was performed heterogeneously at the states and municipalities [14] . In Belo Horizonte the system was deployed in 2001, and remained until 2006, being overhauled by the Ministry of Health to SINAN NET aiming to innovate the system and improve the quality of information from reporting on national television.
In 2007 and 2008, The Notification System of Reportable Diseases (SINAN) recorded nearly 13,749 accidents with biological material in 1,449,307 healthcare professionals in Brazil [15] . Although the risk of transmission of infectious diseases by accidents involving exposure to biological material for the professionals who work in health care is established, it is understood that the number of infections from these events is still unknown. This fact is due to the scarcity of standardized surveillance data and underreporting which does not allow for interpretation of the magnitude of the problem. Considering that most HBV carriers are asymptomatic or oligosymptomatic, underreporting happens in The Notification System of Notifiable Diseases (SINAN) [16] . Regarding this issue, this study proposed to analyze the accidents of exposure to biological material which [17] resulted in contamination of Hepatitis B and C in the municipal health district of Belo Horizonte, and to verify factors associated with accidents at work by exposure to biological material and consequent contamination of Viral Hepatitis B and C.
Methods
Cross-sectional epidemiological study on occupational accidents with exposure to biological material [16] . This study was developed in the Information System of the City Health Department of Belo Horizonte in the databases of the Information System for Notifiable Diseases-SINAN/PBH. The choice of the Notifiable Diseases Information System (SINAN)-"Data Accident Investigation Working with Exposure to Biological Material" refers to its specificity and also permits behavioral and causal factors of the accident by biological material and of Viral Hepatitis. The choice of "Data for Research on Viral Hepatitis" also refers to specificity, which allows us to interpret the data reported by Viral Hepatitis B and C and contracted for work accidents by exposure to biological material upon this record has the variable "having accident suffered by exposure to biological material".
Data were collected in the database of SINAN referring to data on accidents at work involving exposure to biological material and data of reported contamination of Viral Hepatitis, according to the SINAN investigation files. For criterion of inclusion of the data in the study, we considered the database of Injury with Exposure to Biological Material considered filling the variable, "evolution of the case and specification of the virus", and Hepatitis "B" or Hepatitis "C". As for the database Hepatitis we considered that variables "have suffered work injuries by exposing the biological material", and have "confirmed etiology for Viral Hepatitis 'B' and 'C'".
For the organization of data collection, we created a secondary database in Excel for Windows after the survey in the SINAN database, towards accomplishing successive approximations of the object under study and assessment of data reliability.
Analyzing the database "Accident with Exposure to Biological Material", we identified 2101 reported cases, including 14 cases of accidents found with contamination of Viral Hepatitis B and C. In the database entitled "Viral Hepatitis", 3341 cases of Viral Hepatitis Type A, B, C, D, E and associated were identified. Of these, 2781 were proven cases of Viral Hepatitis, but for the sample, only cases that showed contamination of type B, Viral Hepatitis C, and those acquired by accidents involving exposure to biological material were selected, totaling 31 cases.
The characteristics of accidents recorded by means of the following variables were obtained: age, sex, occupation, notification via CAT, etiological classification for Viral Hepatitis, Hepatitis B vaccination status, time of exposure to biological material developments in the case, the workplace, type of exposure and biological material involved, and circumstances of the accident.
The information was recorded (considering double entry, validation and checking the consistency of information) and coded in a spreadsheet, in the form of an Excel database for Windows, transferred and analyzed by Statistic software version 7. The final sample consisted of 45 reported cases of accidents at work involving exposure to biological material, which resulted in contamination of Viral Hepatitis B and C.
We conducted a descriptive analysis of the collected data, tabulated and presented with frequency distributions and percentages in tables categorized into socio-demographic aspects; biosafety and characterization of accidents according to occupation, gender, age, notification CAT, vaccination status for Hepatitis B, Viral Hepatitis for etiologic classification, evolution of the case, agent, biological material involved, type of exposure and circumstances of the accident.
The category "ignored" in the data analysis appears frequently, but lets be clear that it is a separate category from reporting SINAN NET, indicating the failure of the employee to respond to the variable. 
Results
Records of accidents with biological material that resulted in infection by Viral Hepatitis B and C in SINAN NET totaled 45, distributed in the following professional categories: janitor, nursing assistant, nursing technician, mason/builder, wholesaler, administrator, maid, and category ignored. The higher prevalence of accidents involving biological material according to professional category was in the category ignored, with 26 cases (57.77%), followed by nursing technicians with 11 (24.44%), nursing assistants with 03 (6.66%), then maid, marketer, administrator, janitor and mason combined for just 01 (2.22%).
In the present study, the 45 workers affected by workplace accidents of biological accidents, 16 cases (35.56%) belonged to males and 29 (64.44%) were females. In the categories of janitor, nursing assistant, nursing technician and hotel maid, female gender, with 33.33%. In the categories of mason, merchant and administrator, exclusively male, 03 cases were found (6.66%). In the ignored category, female gender, 31.11% compared to 26.67% male. The average age of the professionals included in this study 39 years with 24.4% in the under 30 age group, which indicates a relatively young group with plenty of time for work to be completed.
Of the 45 professional victims of accidents involving exposure to biological material and contaminated by Viral Hepatitis, 11 (24.44%) claim to have completed the Communication Accident of the Work-CAT and 34 (75.55%) did not communicate the work accident via CAT.
In the study, the occupation distribution and Viral Hepatitis B and Hepatitis C had higher prevalence in the category "ignored", with 26 cases (57.78%), presenting a serious reality and ignorance in the professional category. The category of nursing technicians showed 11 cases (24.44%) and nursing assistants 03 (6.67%). It is noteworthy that Hepatitis B showed more cases than Hepatitis C.
In characterizing exposure and outcome for Hepatitis B and C, exposure to biological material most often occurred for more for more than six months in 27 (60.0%) cases. Of these, 26 (57.78%) progressed to chronic Hepatitis and 01 (2.22%) for acute Hepatitis. The contact with biological material in category "yes", did not define the time of exposure, with 14 (31.11%) cases, and exposure in the category "less than six months" included 04 (8.89%) cases. In clinical forms, it highlighted chronic Hepatitis in 30 (66.67%) cases, followed by unspecified Hepatitis with 14 (31.11%) cases.
With regards to vaccination status for Hepatitis B, of the 45 workers participating in the research, the highest frequency was the "unknown" category with 19 (42.22%) cases. Occupations of nursing assistants and technicians were responsible for 66.67% and 45.45% respectively in these cases. Then the vaccination status in the category "not vaccinated" with 12 (26.67%) cases, and the masons and trader with 01 (2.22%) and 10 (22.22%) cases in the category "ignored". In the fully vaccinated, there were 10 (22.22%) cases, with prevalence in the category of nursing technicians with 06 (13.33%) occurrences, then the category "unknown" with 02 (4.44%) cases and occupations nursing assistant 01 (2.22%) and janitor 01 (2.22%). Incomplete vaccination status registered 04 (8.89%) cases, of which 03 (6.67%) belonged to the "ignored" and 01 (2.22%) to occupation adminis-trator category.
Regarding the location of the workplace accidents, the hospital had the highest occupational exposures to biological fluids (92.85%) with 01 case (7.14%) occurring outside the hospital. With regards to the causative agents of sharp materials which were involved in most of the accidents, categorized as: needle with lumen, needle without lumen, intracath blade/lancet and others.
Of the total of 14 accidents by exposure to biological material occurring with workers according to the causative agent, 05 (35.71%) were with the agent without needle lumen, 04 (28.57%) with needle lumen, 02 (14.28%) for blade/lancet and other, and 01 with intracath (7.14%). With regards to the circumstances of the accident, 04 (28.57%) involved the administration of intravenous medications, 03 (21.42%) subcutaneous administration of medication, and 02 (14.29%) related to improper disposal of sharp objects for venous/arterial puncture for blood collection in the trash bags.
In research, database work accidents with exposure to biological material (n = 14) found that the most frequent organic material was blood with 09 cases (64.29%), followed by pleural fluid and the ignored category, each with 02 (14.29%), and only 01 (7.14%) with blood fluid. Regarding exposure of the accident, 08 (57.14%) were affected with percutaneous injuries, 02 (14.29%) ignored the exposure, and 01 (7.14%) for fluid with blood, percutaneous/other unspecified exposure to the whole skin.
Discussion
The predominant professional category was ignored, a fact that points to a major flaw in the notification of occupational accidents process, making it difficult to associate the profession of the employee and the accident victims to the risk situations of their work and establishment of the causal link with the accident. It is known that the nursing staff consists of registered nurses, practical nurses and nursing aides, and that there is a predominance of the quantitative nursing technicians, as shown by the number of members of (Federal and Regional) Boards of Nursing and the Brazilian Nursing Association. This may explain the prevalence of workplace accidents involving biological material in this profession.
The average age of the professionals corroborate consistent results were found in the literature, suggesting a higher incidence of accidents with biological material among young adult women nursing professionals, which reflects the composition of the category of technicians and nursing assistants, to be traditionally and historically female [18] - [20] [21] .
Despite the importance of the completion and issuance of CAT, underreporting due to non-fulfillment after the accident with biological material is present. Most of the time, the CAT is ignored and/or not completed or issued by the workers. Underreporting reflects the low perceived risk for the transmission of pathogens, including the percutaneous exposures involving blood, which are considered high risk accidents. Other studies suggest reasons for the underreporting of accidents as the lack of importance given to accidents and methods of exposure, the unknown risk of infection, the carelessness, lack of time, not finding it necessary to make the notification, fear and/or rejection by the team, in addition to professional embarrassment. This is also highlighted by the difficulty of the worker to have access to the occupational health/CCIH sector, considering reports of dissatisfaction in the care received in process, as well as complaints about the bureaucracy to fill out the forms that relate to the notification [20] [22] [23] .
It is noteworthy that the accident at work must be reported, including the issuance of CAT contributing to the planning of actions aimed at the prevention of diseases and/or injuries and for the promotion of workers' health [24] . Thus, the impact of training on indices of notification is of utmost importance and should be analyzed and evaluated with caution, with due consideration to the type of knowledge that they have provided in training the professionals.
In the study, the occupation distribution and Viral Hepatitis B and C had higher prevalence in the category "ignored". However, the prevalence of both viruses indicates higher occupational transmission associated with the hospital work environment where the risk and exposure becomes greater. In a study [25] the occurrence of HCV among health professionals varies from 2% to 10%, and is associated with the risk of infection to the time of service, invasive procedures, and the occurrence of percutaneous injuries.
It is known that the workforce of health institutions, especially hospitals, consists largely of technicians/ nursing assistants, since these professionals provide uninterrupted service for 24 hours and are responsible for about 60% of the actions related to customer service [26] . Nursing is different from other categories of health professionals, as they spend the most time with patients, thus exposing themselves to many risks, and may ac-quire occupational diseases and injuries as a result of work [27] .
In characterizing exposure and outcome for Hepatitis B and C, exposure to biological material most often occurred for more than six months. This means that the worker suffered the accident but not notified immediately, delaying immediate access to post exposure prophylaxis. The search for the services to begin the research and intervention can occur at work post-accident involving exposure to biological material; by notification of the accident, or days, months or even years after the occurrence of the event, and in the case of the carrier manifesting symptoms of infection. However, as Viral Hepatitis' are silent diseases, the diagnosis can become very difficult when individuals have no symptoms. These symptoms can take up to 20 -30 years to appear, or they might not necessarily be present at all [28] [29] .
The research in this area is a major challenge for the health of the worker. They need to implement surveillance strategies in occupational health which aim to accompany injured workers throughout the period of infection and its window period. From that period, the infection may not show symptoms but can be transmitted and there are high chances that the infected/injured quit the treatment process and then access to intervention measures to control their environment become increasingly distant.
With regards to vaccination status for Hepatitis B, of the 45 workers participating in the research, the highest frequency was the "unknown" category. Health institutions should pay more attention to prevent this, as of the 03 nursing assistants, 02 were not vaccinated against Hepatitis B, and of 11 nursing technicians, 05 also ignored vaccination. Even with the Ministry of Health providing free of charge vaccination for Hepatitis B, which has efficiency around 90% -95%, the vaccination status of workers was predominantly in the "unknown" and "unvaccinated" categories, demonstrating that prevention for Hepatitis B in the general population is still inadequate and needs further attention.
Corroborating data from this survey, studies on accidents with biological material pointed out some aspects such as high rates of workers not vaccinated against Hepatitis B; ignored vaccination status, absence of complete vaccination in three schemes at the time of the accident, and ignorance of their vaccination status [20] [24] [30] .
These results highlight the need for constant vaccination campaigns and guidance on health services. It is understood that healthcare professionals should be followed and monitored by their work institutions, because the Ministry of Health emphasizes the need to perform evaluation of seroconversion to anti-HBs in risk groups, those that are immunocompromised, and for health professionals as immunization is not always effective even with the full vaccination status [31] .
It is extremely important to emphasize the regulatory role of health institutions in the awareness and control in the conditions of immunization and protection of employees. When a worker ignores the condition of vaccination status, or presents themselves as not being vaccinated, or even with an incomplete vaccination, this situation introduces serious concerns about the quality of healthcare assistance provided and the care for their own health. Therefore it is the institutions' responsibility to introduce stricter criteria and monitor the immunization of their employees, as well as require everyone to do so for Hepatitis B immune conversion. This is true even in the condition of having complete vaccination, since it is known that this is the most effective method for confirmation of being 100% immunized. However, even if they are immunized, the use of protective equipment must be required and the readjustment of the technique whenever required.
Regarding the location of the workplace accidents, the hospital had the highest occupational exposures to biological fluids.
Other studies corroborate this research and point to the hospital environment as the place in which more exposure to biological fluids and contamination by Hepatitis B and C occur [32] [33] . This can be explained by the type of activities and developed procedures that are inherent to the care, such as administering medications and materials handling of sharp piercing objects, and the pace of work imposed [8] . Furthermore, the insufficient number of employees, overhead, stressful working hours, the continuity of care expressed by shifts and night shifts, physical and emotional exhaustion, lack of professional training, and local culture are very important factors to consider [24] [31] .
With regards to the causative agents of sharp materials which were involved in most of the accidents Studies corroborate our results and indicate a sharp needle as the piercing equipment responsible for most of the accidents with exposure to biological material [19] [21] [32] [34] . The fact that the needle has been the agent involved in most accidents can be related to the more frequent professional category in the study; technicians and nursing assistants. Workers' exposure to biohazards of nursing occurs more frequently due to the large number of work activities that expose these professionals to contact with biological material, such as vehicles that can trigger diseases such as Acquired Immunodeficiency Syndrome and Hepatitis [35] . Whereas the nursing staff is in direct contact with the patient performing activities such as administration of intravenous medications and constant manipulation of needles and scalpels, and so these conditions expose workers to the risk of accidents at work [20] .
Several studies have found that among the circumstances in which venipuncture accidents occurred, the improper disposal of cut and puncture wounds material and handling of surgical specimens was involved. This goes beyond the antivenom and the habit of recapping used needles [32] [35] [36] .
The Norm 32 (NR 32), which deals exclusively with Safety and Health at Work in Health Services, highlights the importance of using PPE before performing procedures with risk of exposure to blood or body fluids, and emphasizes the use of clothing such as protective aprons. They should be compulsorily used for performing all work activities suitable for this purpose, and should be the position of the employing institution [30] . Institutions should guide and take charge in this attitude of protection of workers and take co-responsibility with their protection and assistance provided, as well as providing better working conditions. The standard precautions recommended are that needles should not be recapped, bent or broken, and one should use appropriate and adequate means for the disposal of sharp materials in proper and transportable containers [37] .
Importantly, all workers exposed to biological risk should review their nursing techniques, be attentive and focused during the execution of the practice, and adopt safe behavior for the prevention of accidents at work.
The most frequent organic material involved was blood and regarding exposure of the accident, were affected with percutaneous injuries. Corroborating this study, [21] [24] [38] point out that the biological material most commonly involved in accidents was blood. Among the various types of accidents, sharp piercings are not only more frequent, but also more serious, as they enabled the development of lethal diseases for workers such as Hepatitis B [7] [20] [21] [30] [38] .
The risk of contamination by blood borne pathogens among health workers and nurses after occupational exposure, and the consequences of accidents at work have been described in the literature as an important issue that needs to be urgently minimized due to the serious damage they cause workers and health services, either by suffering caused or by generated costs [23] .
Conclusions
This study allowed us to learn the profile of injured workers from biological material and contaminated with Hepatitis B and C, as well as the peculiar characteristics of the occurrence of such accidents in Belo Horizonte, according to data from Information Resulting System-SINAN/PBH.
As the study's limitations, the large amount of missing data and typos in the records databases deserve to be better evaluated and there is a need to conduct systematic analysis of the completeness and consistency of the fields from reporting/investigation since conduct in-depth statistical analysis is impossible.
Our data confirm that there is a great need for reorientation of adequate safety procedures during activities undertaken by workers who work in health services, from full immunization against Hepatitis B, practice of the techniques applied in care, the use of PPE in order to reduce the accidents involving biological material and contamination by Viral Hepatitis B, C and HIV. On the other hand, institutions should be co-responsible for these conditions that the health workers are exposed to, providing guidance regarding the reporting of accidents as well as investing in processes that become less bureaucratic for reporting.
Moreover, it is of utmost importance to strengthen investments in educational programs for guidance related to the theme in hospitals, in order to establish measures that focus on prevention of this type of occurrence. However, the development of educational materials to be distributed in health units is necessary in Belo Horizonte and its metropolitan region, with instructions on measures to prevent accidents with biological fluids, complete with directions on how to proceed in cases of occupational exposure to biological material in the work environment.
Added to this absenteeism considered, a major and frequent problem experienced currently by health services, related to the illness of their professional and occupational accidents, which once occurred can cause financial losses for the organizations to government as well as loss of mental, moral and financial assistance to workers affected by workplace accidents. This situation is worrying and must be analyzed, evaluated in the working world. Soon there are more reasons that should be analyzed and evaluated in the world of work, and occupational health.
